Biota Neotropica é uma revista do Programa BIOTA/FAPESP -O Instituto Virtual da Biodiversidade, que publica resultados de pesquisa original, vinculada ou não ao programa, que abordem a temática caracterização, conservação e uso sustentável da biodiversidade na região Neotropical. Small populations of Melanoides tuberculatus (Müller, 1774) and Biomphalaria tenagophila (d´Orbigny, 1835), were found at Vila do Abraão, being the first record of these species to Ilha Grande, Angra dos Reis, Rio de Janeiro. They were probably introduced after 2004, perhaps following release from aquaria. The possible spread of these species to other freshwater habitats in the island, their effects on native snails and links with public health are discussed. The record of M. tuberculatus appears to be the first for a Brazilian insular area. The recent introduction of these species offers a remarkable opportunity to monitor introduced species and to understand the invasion process in an insular stream in southeastern Brazil.
Introduction
This article describes the first record of the non-native species Melanoides tuberculatus (Müller, 1774) and Biomphalaria tenagophila (d´Orbigny, 1835) for Ilha Grande, Rio de Janeiro State, Brazil (23° 05', 23° 15' S and 44° 06' and 44° 23' W) , an insular area southeastern Brazil (Figure 1) , and discusses the possible implications to environment and to public health.
Ilha Grande has important protected remnants of tropical forests at highlands and disturbed habitats at lowlands, being included in the Brazilian Atlantic Rainforest hotspot (Myers et al. 2000) . The invertebrate fauna, including freshwater mollusks, is poorly known, with only three publications dealing with it (Haas 1953 , Santos et al. 1999 , Thiengo et al. 2004a According Richardson et al (2000) and Colautti & MacIsaac (2004) much confusion exist concerning terms and concepts associated with invasion ecology, addressed by authors preferences in the use of existing terminology. So, in this article, we are using the word introduced meaning a species transported across a geographical barrier through human agency (Richardson et al. 2000) or through zoochory (Green & Figuerola 2005 Santos et al. (2002) but also for freshwater snails.
Melanoides tuberculatus, an Afro-Asiatic thiarid (Pilsbry & Bequaert 1927) , was introduced to Latin America in the late 1960s and is now widespread in almost all regions (Brown 1994; Fernandez et al. 2003) . The first record of this species in Brazil was in 1967, in Santos, state of São Paulo (Vaz et al. 1986) , probably introduced by the aquarium trade. Biomphalaria tenagophila is one of the natural vectors of Schistosoma mansoni Sambon, 1907 and it is widely distributed in Rio de Janeiro (Thiengo et al. , 2002a (Thiengo et al. , b, 2004a but was not registered in Ilha Grande till now.
According to Cowie (1998 Cowie ( , 2001 , based on studies of the effects of invasive snails in the Pacific, insular ecosystems are under several threats. Similar studies in Brazil pointed out evidences that Melanoides tuberculatus are able to rapidly colonize modified areas limiting (Pointier, 1993) or even excluding native species of Planorbidae such as B. glabrata (Say, 1818), B. straminea (Dunker, 1848) and B. tenagophila (Freitas et al. 1987 , Guimarães et al. 2001 , Giovanelli 2005 ; Thiaridae such as Aylacostoma tenuilabris (Reeve, 1860) ) and Ampullariidae such as Pomacea lineata (Spix, 1827) (Fernandez et al. 2003) .
On August 19 and October 28, 2005, we surveyed four streams that come down the mountains and reach the coast flowing through Vila do Abraão. Water depth varies from 5 to 30 cm; width from 1.5 to 2.5 m; the substrate is made up of silt, sand, gravel and organic debris as well all kinds of garbage. Two collecting methods were used, in order to assess the most complete snail inventory and for qualitative and quantitative studies (in preparation). Three people searched for snails for 15 minutes in the stream substrate, with a long handled metalic scoop. They also searched for snails by eye for 15 minutes in other possible habitats, as under garbage, stones, decayed leaves and sticks.
Live snails were transported and kept in the laboratory for biological observations, taxonomic identification and parasitological studies. Samples were deposited in the Malacological Collection of the Universidade do Estado do Rio de Janeiro (B. tenagophila: Col. Mol. UERJ 4226 and 4227; M. tuberculatus: Col. Mol. UERJ 4235 and 4236).
Results and Discussion
During the course of surveys undertaken since 1995 to record the composition and distribution of freshwater snails on Ilha Grande, we found, in August and October 2005, small populations of Melanoides tuberculatus and Biomphalaria tenagophila in one of the four streams that flows through Vila do Abraão, the principal village of Ilha Grande
The thiarids were found only downstream, in an area under tidal influence, beginning 20 m inland from the stream mouth and extending along approximately 130 m of the stream that lacked riparian vegetation and where the margins are altered by a cemented stone wall that provides many suitable refuges for the snails. The planorbids were found in another site, with riparian vegetation, 50 m upstream from the first site. Only one live specimen of B. tenagophila was found at the site where M. tuberculatus was found, on a decayed palm leaf; it may have been carried downstream.
Eighty six specimens of M. tuberculatus were collected, 65 in August and 21 in October. We found 22 specimens of B. tenagophila in October but none in August. The small number of specimens of both species and the restricted area where they occurred suggest us that the introduction was very recent (Mack et al. 2000) , especially because Thiengo et al. (2004a) had recently searched Vila Abraão´s streams, from March 2000 to May 2002 and did not find these species.
Although birds play an important role on the spreading of freshwater snails because they can carry snails on feet or plumage, or even through the alimentary canal (Madsen & Franzen 1989 , Green & Figuerola 2005 , we think the most likely mechanism of introduction is aquarium release, as suggested by Corrêa et al. (1980) regarding the spreading of several freshwater snails in Brazil, by Vaz et al. (1986) and Thiengo et al. (2003) regarding M tuberculatus in Brazil and, by Duggan (2002) regarding the introduction of M. tuberculatus to New Zealand. In support of this hypothesis we can mention that we saw an unused aquarium at the backyard of a house near the site where we found B. tenagophila. This new record seems to be the first in an insular area in Brazil.
Vila do Abraão is the most populous village and the principal port of entry into Ilha Grande, with intense and increasing tourism. Many kinds of ships connect Ilha Grande with the continental mainland, through the ports of Angra dos Reis and Mangaratiba, the two most likely possible routes of introduction. Of probable less importance is Conceição de Jacareí city (Figure 1) , that is not a regular tourist or commercial route. Both species occurs in adjacent continental areas of the state of Rio de Janeiro including Mangaratiba and Angra dos Reis (Thiengo et al. 2004a ) municipalities.
We are now monitoring these populations bimonthly to observe its spread, effects on the native fauna and possible competition among these two species. According to previous literature on invasive behavior of M. tuberculatus, it is quite probable the spreading of this species by two reasons: the first one, because of its biology, especially its viviparity, iteroparity, parthenogenesis, and high survival rates of juveniles; the second one, the proximity of the others water bodies. If M. tuberculatus spreads to other water bodies, it could be harmful to Ilha Grande´s native fauna. Regarding B. tenagophila, if it could be able to establish on Ilha Grande, this species could be a potential risk to public health, as cases of schistosomiasis have been identified at Mangaratiba and Angra dos Reis (Thiengo et al. 2004a) .
The apparently very recent introduction of these species offers a remarkable opportunity to monitor invasion behavior of introduced species, and to better understand invasive process, especially of M. tuberculatus, in an insular stream in southeastern Brazil.
